Abstract The aims of this study are to evaluate in a pragmatic cross-sectional study, the clinical characteristics of childhood bladder and/or bowel dysfunctions (CBBD) and locomotor problems in the primary through tertiary health care setting. It was hypothesized that problems would increase, going from primary to tertiary healthcare. Data were retrieved from patient-records of children (1-16 years) presenting with CBBD and visiting pelvic physiotherapists. Prevalence's of dysfunctions were compared between healthcare settings and gender using ANOVA and chi-square test. Agreement between physicians' diagnoses and parent-reported symptoms was evaluated (Cohen's Kappa). One thousand seventy hundred forty-eight children (mean age 7.7 years [SD 2.9], 48.9% boys) were included. Daytime urinary incontinence (P = 0.039) and enuresis (P < 0.001) were more diagnosed in primary healthcare, whereas constipation (P < 0.001) and abdominal pain (P = 0.009) increased from primary to tertiary healthcare. All parent-reported symptoms occurred more frequently than indicated by the physicians. Poor agreement between physicians' diagnoses and parent-reported symptoms was found (k = 0.16). Locomotor problems prevailed in all healthcare settings, motor skills (P = 0.041) and core stability (P = 0.015) significantly more in tertiary healthcare.
Introduction
Childhood bladder and/or bowel dysfunctions (CBBD) are common worldwide [1] [2] [3] [4] [5] . Bladder dysfunctions are daytime urinary incontinence (DUI), enuresis, and overactive bladder syndrome. The prevalence of DUI and enuresis decreases with age. The peak prevalence of DUI in girls is 8.4% at the age of 7 years, gradually decreasing to 4% in adolescence, whereas the corresponding prevalence rates for boys are 1.4 and 0.9%, respectively [6] [7] [8] . Enuresis is a complex condition, involving multiple pathogenic factors [9] . Prevalence's vary, depending on the definition, approximately 10-20% of all 5-year-olds regularly wet their beds and the prevalence decreases by about 15% each year [10] . Generally accepted is that enuresis is more common in boys than in girls but only until the teenage years [11, 12] . The overactive bladder syndrome is found in 60 to 70% of children with urinary incontinence [13] . Bowel dysfunctions constitute of constipation and fecal incontinence (FI). Estimates of constipation in the general pediatric population range from 0.3 to 8%, with boys and girls equally affected. FI is one of the most common presentations of constipation and is found in up to 84% of constipated children at presentation [4] . FI is estimated to affect 0.8 to 7.8% children in Western societies with reported boys to girls' ratio's ranging from 3:1 to 6:1 [14] [15] [16] [17] . CBBD have a major impact on a child's psychosocial functioning. Comorbid behavioral disorders in about 20 to 40% of children with CBBD affect the everyday life of the children and their family [13, 14, [18] [19] [20] [21] . The first treatment option of CBBD is a relaxed toileting posture and effective straining to defecate, which requires sufficient locomotor skills [4, 22] . The pelvic floor muscles (PFM) assist in maintaining urinary and fecal continence and, opposite to it, in adequate urination and defecation. Moreover, the PFM cooperate in close synergy with the diaphragm and the abdominal muscles. Therefore, the PFM are also involved in breathing and stabilizing connecting joints and the lower back [23] [24] [25] [26] [27] . This means that an unstable or tensed posturing on the toilet, in which the PFM are unable to relax properly, can cause an inadequate urinary flow or bowel movement. From this point of view, CBBD might be related to impaired locomotor skills, although evidence for this hypothesis is lacking.
In the Netherlands, standard medical care for CBBD is initially delivered by the general practitioner, but patients are also allowed to visit a private pelvic physiotherapist (PPT) without referral from a general practitioner or medical specialist. In case of unsatisfactory results, the child can be referred to a pediatrician at a general hospital (secondary healthcare). University-hospital care (tertiary healthcare) is required when secondary healthcare fails. Next, to support SMC, patients can be referred from medical doctors (primary, secondary, and tertiary healthcare) to primary healthcare PPT. Consequently, children visiting a PPT form a heterogeneous group of all ages and CBBD problems.
Limited data is available on the clinical characteristics and complexity of (concomitant) CBBD (physician and parentreported) in primary and secondary healthcare, while most CBBD studies conducted in tertiary healthcare settings especially focus on treatment effects [6, 28, 29] . The lack of knowledge of patient characteristics, severity of symptoms and co-morbidities throughout healthcare settings may hamper targeting effective treatments. Furthermore, discrepancies are described between physicians' diagnoses and parentreported daily symptoms regarding CBBD [30, 31] .
The aims of this pragmatic study are to describe (i) the clinical characteristics of CBBD in, and between, primary, secondary and tertiary healthcare settings, (ii) the level of agreement between referring physicians' diagnoses and questionnaire-based symptoms, reported by parents and (iii) the relation between CBBD and locomotor problems. It was hypothesized that the prevalence's of CBBD, comorbidities, and locomotor problems would increase, going from lower-tohigher-level healthcare settings.
Methods

Study design and population
We performed a cross-sectional study in a sample of children, aged 1-16 years, affected with varying forms of bladder and/ or bowel dysfunctions, irrespective of the cause or presence of comorbidity and/or behavioral problems. Except age (1-16 years), no exclusions were made. Children from across the Netherlands and visiting primary healthcare PPTpractices were enrolled. They came on their own initiative (self-initiated visit; primary healthcare) or were referred by either the general practitioner (primary), district hospitals (secondary), or university hospitals (tertiary healthcare settings). Participating PPT's are all expert pelvic physiotherapists who had completed a professional master's degree in PPT. Physicians' diagnoses were established based on patient history and additional assessments (e.g., physical examination, flowmetry, etc.), as documented in accepted pediatric Dutch guidelines [32] [33] [34] [35] . Prior to the first visit at the PPT, the parents reported symptoms by completing the Childhood Bladder and Bowel Questionnaire (CBBDQ). Data were retrieved from the electronic patient records of the children.
Ethics statement
Informed consent was obtained from all parents and children, aged 12 years and older included in the study.
Web-based electronic patient records
Prior to the first visit at the PPT-practice, parents completed the electronic patient records at home. These included the following components:
Patient history Age, sex, physicians' diagnoses (possible diagnoses listed with check boxes and an Bother options^-text box), chronicity of the CBBD, medication use, comorbidities, and family history. The parent-reported Strength and Difficulties Questionnaire (SDQ), a brief validated screening questionnaire, for children age 4-17 was used to assess emotional and behavioral problems in child's daily life [36] [37] [38] .
Childhood Bladder and Bowel Dysfunction Questionnaire
The CBBDQ is a recently developed evaluative symptom questionnaire based on International Children's Continence Society recommendations and Rome III criteria for functional gastrointestinal disorders [1, 4, 39, 40] , with excellent content and construct validity [40, 41] . The CBBDQ consists of two subscales: (1) the bladder symptoms scale (10 items) and (2) the bowel symptoms scale, including abdominal pain and bloated belly (8 items). The parents were asked to indicate the presence of the symptoms, using a five-point Likert scale [0 (never) to 4 (almost daily or daily)].
Locomotor problems A seven items questionnaire was developed by experts (PPT's and pediatric physiotherapists) [42] and used as a measure to report problems in locomotor control and motor learning, motor skills (ability to learn to tie shoelaces, cycle or swim) and starting and performing a task, motor control (core stability), and musculoskeletal problems.
Data analyses
For the descriptive analyses, data are expressed as means and standard deviations for continuous variables or as frequencies and percentages for categorical variables. Comparisons between healthcare settings and gender are made, using analysis of variance for continuous variables and the χ 2 test for categorical variables.
The SDQ items are coded as Bnot true^, Bsomewhat true^, and Bcertainly true^. The total difficulties score ranges from 0 to 40. Two categories are distinguished: Bclose to average to slightly raised^(0-16) and Bhigh to very high^ .
To examine the symptom prevalence rates of the CBBDQ, the outcomes were dichotomized, with Bnever or once in the preceding month^recorded as non-symptomatic and Bmore than once to (almost) every day in the preceding month^as symptomatic. Possible missing items were imputed as Bnonsymptomatic^.
To compare in individual children for their referring physicians' diagnoses versus the parent-reported symptoms (as determined by the CBBDQ), the Cohen's kappa coefficient is calculated with regard to the categories as follows: B≥1 no BBD^, B≥1 bladder dysfunction^, B≥1 bowel dysfunction^, and B≥1 concomitant CBBD^. A kappa coefficient of 0 to 0.4 is interpreted as poor agreement, 0.41 to 0.75 as Bfair to good agreement^and above 0.75 as Bexcellent agreement^ [43] .
A P-value <0.05 was considered to indicate statistical significance. Statistical analyses were performed with SPSS software, version 23 (IBM Corporation, Somers, NY, USA). No significant differences were found in age and gender between the healthcare settings. One thousand five hundred children (87%) were referred to PPT by a general practitioner or a medical specialist, like a pediatrician, urologist, nephrologist, or pediatric gastroenterologist, while 13% were self-initiated visits.
Results
Baseline patient characteristics
Participants
Referring physicians' diagnoses
The most common referred diagnoses were daytime urinary incontinence (DUI; 34.3%), constipation (31.4%), enuresis (28.2%), and fecal incontinence (FI; 20.7%) while 26.1% of the children were referred with abdominal pain and 12.0% with urinary tract infections. No differences between health care settings were found with respect to chronicity of any complaints. Laxative use increased going from primary to tertiary care, and these agents were prescribed to 45.4% of the children, whereas medication for bladder dysfunctions was prescribed to 10.5% of the children. A total of 1122 (64.2%) of the children were referred with at least one bladder dysfunction, 793 (45.4%) with at least one bowel dysfunction, and 321 children (18.4%) with both, bladder, and bowel dysfunctions.
Significantly, more DUI (P = 0.039) and enuresis (P < 0.001) were diagnosed in primary healthcare. Urinary tract infection, especially among girls, increased going from primary to tertiary healthcare settings (P = <0.001). Boys had less frequent bladder dysfunctions (P = 0.022) in tertiary care and less bowel dysfunctions in primary healthcare (P < 0.001). Whereas constipation (P < 0.001) and abdominal pain (P = 0.009) were more diagnosed in secondary and tertiary healthcare and more prevalent among girls (P < 0.001) ( Table 2) . FI was more common among boys in all settings (P < 0.001). The number of children referred with Bat least one bowel dysfunction^increased, going from primary to tertiary healthcare settings (P < 0.001). Other health problems, such as lung diseases, also increased significantly from 3.7 to 18.7% (P < 0.001).
Strength and Difficulties Questionnaire
As depicted in Table 1 , no significant differences in SDQ were found between healthcare settings. On a range of 0-40, the mean total SDQ difficulties scores were 9.5 (SD 5.8), 9.0 (SD 5.7), and 8.5 (SD 5.5) for primary, secondary, and tertiary healthcare, respectively, and 11.1% of the children had a total SDQ-difficulties score over 16, indicating the children had emotional or behavioral problems.
Parent-reported symptoms
Parent-reported symptoms are described in Table 3 (proportions between healthcare settings) and Table 4 (gender-specific). Based on the parent-reported symptoms, bladder problems like DUI occurred more often in primary healthcare than in secondary and tertiary healthcare (P = 0.023). High prevalence of ignoring the urge to urinate (53.0%) and urgency (56.6%) were found in all healthcare settings, whereby Bignoring^decreased significantly (P = 0.023) from primary to tertiary healthcare setting. Boys have more DUI than girls (P = 0.006), especially in secondary and tertiary healthcare settings and post-micturition dribble (P = 0.003), decreasing from primary to tertiary healthcare settings. Boys were more likely to suffer from enuresis than girls (P < 0.001). In contrast, girls wake up at night to urinate more often (P = 0.045).
Locomotor problems
Locomotor problems prevailed in all healthcare settings and the prevalence increased with higher-level healthcare settings (Table 5 ). Parents indicated that 14.5% of all children have had problems in motor learning, 9.2% had problems in core stability, and 10.8% had an increased muscle tension. Children referred from tertiary healthcare settings experienced more problems than those from primary and secondary settings. Significant differences between healthcare settings were found in motor skills (P = 0.041) and core stability problems (P = 0.015). No differences were found with respect to having problems starting or performing a task or musculoskeletal problems.
Discussion
To our knowledge, this cross-sectional study is the first to describe clinical characteristics of (concomitant) CBBD in different healthcare settings, in a large sample of 1748 affected children, visiting primary PPT-practices. In this pragmatic study, all referred children, irrespective of age, complexity of complaints, or comorbidities were included, yielding a heterogeneous cohort reflecting routinely PPT-practice. Although we have hypothesized that the prevalence's of CBBD, comorbidities, and locomotor problems would increase going from lower-to-higher-level healthcare settings, the results of our study could only be confirmed for the physicians' diagnoses constipation and abdominal pain and the parent-reported Locomotor problems prevailed in all healthcare settings. Children referred from tertiary healthcare settings experienced more problems in motor skills and core stability than those from primary and secondary settings. Some striking gender differences appeared when comparing our results with earlier studies. Significantly, more girls were suffering from constipation, abdominal pain, and urinary tract infection (physician' diagnosis), whereas boys experienced more DUI, hard stools or painful bowel movements (parent-reported symptoms) and fecal incontinence and enuresis (physician's diagnosis and parent-reported symptoms). Overall, estimates of presented prevalence figures differ greatly and depend not only on the clinical setting, but also on the heterogeneity of the criteria used for defining or diagnosing bladder or bowel dysfunctions. Standardized use of the accepted International Children's Continence Society recommendations and/or the Rome III criteria for functional gastrointestinal disorders would facilitate study comparability.
Concomitant CBBD was equally distributed over all three healthcare settings and diagnosed by physicians in 18.4% of the children compared to 72.4% when considering parentreported symptoms. In fact, all parent-reported symptoms occurred more frequently than indicated by the physicians' diagnoses, especially when considering combined bladder and bowel symptoms. This discrepancy between physicians' diagnoses and CBBDQ outcomes may due to both, physicians and parents. When physicians focus on questioning for bladder symptoms or bowel symptoms, then concomitant CBBD will be missed. Next, is the lack of parent's knowledge of linking complaints of CBBD. Besides, filling in questionnaires raise the attention to certain symptoms. Therefore, when a physician does not explicitly ask for all CBBD symptoms, the parents or children most likely will not report them. Therefore, caregivers should be made aware of this discrepancy, to prevent the risk of inadequately diagnosing CBBD, to promote favorable therapy outcomes, and to reduce the risk of relapses. Using a CBBD questionnaire might facilitate elicitation of all relevant symptoms.
Locomotor problems prevailed in all healthcare settings. Epidemiological studies have shown that about 6% of all school-age children are described by experts and parents as uncoordinated in their fine and gross motor skills [44] . In our study, parents indicated that 14.5% of all children have had problems in motor learning and 9.2% had problems in core stability. This finding could not be explained by concomitant physical problems or comorbidities, as the number of these children was low and did not differ significantly between healthcare settings. Dysfunction of the pelvic floor muscles HC healthcare setting (1 primary, 2 secondary, 3 tertiary). Data are presented as number (n) and percentage (%) a Pearson's chi-square b Likert scale for symptoms on all items are (never-(nearly) every day) dichotomized: BNever or once in the past month^classified as Bnon-symptomatic( no); Bmore than once in the past month to (nearly) every day in the past month^classified as Bsymptomatic^(yes). Missing items were imputed as Bnonsymptomatic* Significant at the P < 0 05 level (PFM) and cooperating abdominal muscles is an integral component of the pathophysiology of CBBD [45] [46] [47] . Only Chase et al. [48] have examined whether different trunk musculoskeletal characteristics might be related to defecation difficulties. In agreement with our results, they found rather high prevalence rates for core stability and motor skills problems in children, supporting the hypothesis, that locomotor problems exists, indicating that dysfunctions of the muscles Studies have reported that children with CBBD are at increased risk of psychosocial, behavioral, or psychological disorders [13, 56] . Although emotional or behavioral problems were present in 11.1% of the children, no association between behavioral problems and CBBD could be confirmed in all three healthcare settings. The SDQ scores did not deviate far from the norm scores reported in the literature, indicating that our sample appeared to be representative of the normal Dutch population of children aged 1-16 years.
Some limitations might affect the interpretation of our findings. First, diagnoses used by physicians were based on heterogeneity of criteria. Secondly, although CBBDQ has been evaluated for validity aspects, further research is required to define its psychometric properties and to justify its use in research and clinical practice. Moreover, symptoms, indicated by the CBBDQ, were not verified by means of diagnostic testing. Then, generalization of our findings may be hampered by the fact that healthcare systems and therewith referral patterns may differ per country. Next, it is unclear if this sample of children is a typical subset of the broader population, and whether the medical doctors have referred all children with functional BBD, or only the children who failed SMC. Finally, data on the locomotor problems were obtained through parental reports and were not confirmed by a questionnaire of adequate psychometric evaluation or by musculoskeletal examination. Further, well-designed studies are necessary to assess whether children with CBBD have more locomotor problems compared to their healthy peers.
Despite the aforementioned limitations, we feel that our study has strong points, such as a large sample that approximates the average patient in all healthcare settings with no restrictions regarding CBBD definition and comorbidities, and our study is one of first taking in account the motor control problems in relation to CBBD.
Conclusion
The present pragmatic study is one of the first to report the clinical characteristics of children with various forms of CBBD referred to PPT from primary, secondary, and tertiary healthcare settings. The results indicate that our hypothesis could only be confirmed for the physicians' diagnoses constipation, abdominal pain, the existence of other health problems, and the parent-reported symptoms hard stools, bloating, and problems in core stability. More girls were suffering from constipation, abdominal pain, and urinary tract infections (physicians' diagnoses), boys from DUI and experiencing hard stools or painful bowel movements (parent-reported symptoms) and fecal incontinence and enuresis (physicians' diagnoses and parent-reported symptoms). The major discrepancy between physicians' diagnoses and the symptoms, reported by the parents, raises the question whether parents are aware that their child has concomitant bladder and bowel dysfunctions when visiting a physician. Using a combined CBBD questionnaire might reduce the risk of inadequate diagnosing CBBD. Finally, locomotor problems prevailed in all healthcare settings. Since both the PFM (contributing to urination, defecation, continence, intra-abdominal pressure generation, antigravity support, and lumbo-pelvic stability) and locomotor problems might be a part of CBBD, pelvic physiotherapists can be considered to be involved in the healthcare of children affected with CBBD. 
